Rat sciatic nerve regeneration within an acrylic semipermeable tube and comparison with a silicone impermeable material.
Sectioned rat sciatic nerves were placed in tubes to study the regrowth of injured nerve processes. First, we characterized quantitatively the regeneration of myelinated fibers at different levels of an acrylic semipermeable tube, from two to 27 weeks postoperatively. From the fifth week, myelinated fiber counts at mid-tube level were equal to the value of an intact nerve, but at the distal part the number of fibers exceeded both mid-tube level and unsectioned nerve values. At the proximal part of the tube an important fiber disorganization was observed. Second, we have compared acrylic semipermeable and totally impermeable silicone tubes at four and 27 weeks postoperatively. In terms of the number of myelinated fibers and the surface of the endoneurium at the mid-tube level, the most effective tube was the impermeable one. This study points out the importance of the tube wall permeability in nerve regeneration.